Apart from eventration very little has been written about paralysis of the hemidiaphragm occurring without obvious cause. It is mentioned by Perry (1952) , and Couch in 1953 reported 11 cases of paralysis of undetermined cause.
The purpose of this paper is to report 10 cases of paralysis of the hemidiaphragm and five cases of partial paralysis (paresis) for which no cause was found during the period of observation. All were associated with a small or moderate rise in the level of the affected dome. Three cases of eventration of the diaphragm and one of dissociated paresis due to prophylactic inoculation are also reported briefly to provide added material for discussing the relationship between the type of paralysis described here and eventration as well as its aetiology.
MATERIAL AND CRITERIA All the cases described in this paper were seen among out-patients attending for the first time between the years 1948 and 1952 inclusive. These patients were referred because of symptoms, except for one who was discovered by mass radiography. Thirteen were seen at the Bedford Chest Clinic and two at the Luton Chest Clinic.
Some difficulty was found in defining the exact difference between paralysis and paresis of the diaphragm, as a few patients were seen who showed minimal descent of the diaphragm on quiet inspiration, but on deep inspiration showed immobility.
In this paper immobility of the affected leaf of the diaphragm on deep, unhurried inspiration has been rated as paralysis. In every instance this was accompanied by paradoxical movement on sniffing. If (Harley, 1949; Meyler and Huizinga, 1950) . Pneumonia (Freedman, 1950) and small pleural effusions (Meyler and Huizinga, 1950) may be accompanied by paradoxical movements on sniffing as well as immobility. Such immobility may be due to irritation of serous membranes causing relaxation with or without muscular spasm, but Meyler and Huizinga (1950) assumed that a true diaphragmitis secondary to the inflammatory process was the cause. A true neuritis of the phrenic nerve was thought responsible for paralysis arising with pneumonia by Freedman (1950) . Joannides (1946) believed that a true primary diaphragmatis caused the immobility.
Paralysis due to these and allied causes is mentioned in order to exclude them as having any relation to the type of paralysis described in this paper, but eventration of the diaphragm must be considered fully, as it may well be an unmistakable example of the same condition. Eventration of the diaphragm is usually taken to mean a definite and marked elevation of the diaphragm. Koniger (1909) suggested the term " idiopathic high-lying diaphragm," and stated that movement might be normal, diminished, absent, or reversed. Morison (1923a and b) , Dillon (1928) , and Kirklin and Hodgson (1947) reported a few cases in which the rise was less marked. The excellent review of the literature by Reed and Borden (1935) showed that the majority of cases described as eventration have had a markedly raised diaphragm, thought usually to be of congenital origin (aplasia) , though a few cases have been described as acquired (atrophy). Lerche (1922) also accepted the possibility of an acquired origin and detailed many causes, such as typhoid, diphtheria, septicaemia, and alcoholic neuritis. Pacheco de Figueiredo and de Melo (1941) reported a case following lead poisoning. Quadrone (1912) mentioned influenza as a cause, and trauma, apart from that directed to the cervical plexus, has been blamed by Fatou, Prevost, and Prevost (1928) . Eventration is commoner in men (4: 1 Walton, 1924; 4: 3 Reed and Borden, 1935; 3: 1 Kirklin and Hodgson, 1947; 7: 1 Evans and Simpson, 1950) . It is also commoner on the left than the right side (59:6 Korns, 1921; 165: 18 Reed and Borden, 1935; 30: 5 Kinzer and Cook, 1944; 8: 0 Evans and Simpson, 1950) . Three cases of typical eventration are described in this paper, two of which fit into the acquired group and one into the idiopathic.
Paralysis of the hemidiaphragm without obvious cause appears to have been reported in the literature as eventration except by Couch (1953) . He gave no details of the height of the paralysed dome, and of 11 cases eight were right-sided and six occurred in men. The ratio between the affected sides and, to a lesser extent, the sex-incidence were distinct from eventration.
The 15 cases of diaphragmatic paralysis and paresis reported in this paper showed certain differences from eventration, the most obvious of which was the extent of rise of the diaphragm, which was much less than in eventration. Also the right hemidiaphragm was affected as often as the left. On the other hand, the sex incidence of the palsies described in this paper was not unlike that in eventration, and the thinness of the affected diaphragm, whenever outlined by air in the stomach or bowel, was like that seen in eventration. Moreover, the greater average rise of the left hemidiaphragm should be noted. Consideration of these facts suggests the possibility that eventration of the diaphragm is essentially similar to the type of paralysis described in this paper, the preponderance of left-sided cases of eventration reported being due to the fact that the left hemidiaphragm rises higher than the right when paralysed and that only cases with a marked rise of the hemidiaphragm have been described except rarely. Paresis is found when some degree of return of movement occurs after paralysis. This sequence was observed in three cases out of 10 in this series. It is also likely that paresis of the hemidiaphragm may occur without complete paralysis, as is observed occasionally after crushing the phrenic nerve.
The patients with diaphragmatic paresis showed no essential difference from those with paralysis, but in two of the five cases there was dissociated paresis of the anterior and posterior parts of the left hemidiaphragm. I have been unable to trace any reference to such paresis, but Couch (1953) described dissociated paralysis of the right diaphragm (one case of undetermined cause). Earlier Hitzenberger (1927) reported paralysis of the anterior part of the right diaphragm and normal movement of the posterior part caused by syphilitic cerebrospinal meningitis, and Abeles and Leiner (1944) recorded a similar case following poliomyelitis. Douady, Lardanchet, and Venator (1939, two cases) and Fox (1948, one case) noted dissociated paralysis of the right hemidiaphragm following phrenic crush and pneumoperitoneum. They showed that dissociated paralysis might only be seen after the induction of pneumoperitoneum. Certainly the frequent presence of air under the left diaphragm might be expected to render the condition more obvious on this side. The two cases of dissociated paresis of unknown cause and the one following cervical radiculitis described in this paper were all left-sided, and the striking appearance of two arcs outlined by air led at once to screening.
The case histories of the 15 patients throw very little light on any aetiological cause for the paralysis. One patient gave a history of previous pain in the neck on the side of the paralysis, and another of the excessive intake of alcohol. In both of these it is possible that an isolated neuritis of the phrenic nerve occurred, but this would be atypical of neuritis due to alcohol. It has been suggested by Shanks and Kerley (1951) that subclinical poliomyelitis might be a cause, but again it seems unlikely that the nuclei of the phrenic nerve would often be picked out alone and no other group of muscles damaged. Abeles and Leiner (1944) , reporting this condition for the first time, described it in company with widespread skeletal paralysis. Isolated neuritis due to virus or other infections has occasionally been recorded (Richardson, 1942) , but never affecting the phrenic nerve alone. Such a theory of causation might account for a small number of cases. Others might also be due to the paralysis which may accompany pneumonia remaining permanent; for pneumonia is very common and many cases are never radiographed, and even if radiographed seldom screened to study the diaphragmatic movement. Similar remarks apply to the hemidiaphragmatic paralysis that may follow pulmonary infarction, recently described by Macleod and Grant (1954) .
The case of dissociated paresis of the hemidiaphragm following antitetanic serum was reported because of its possible aetiological bearing. Miller and Stanton (1954) have reported neurological sequelae following prophylactic inoculations of many kinds. Isolated paralysis of one muscle has been described after such inoculations, but not of the hemidiaphragm alone, although in company with other muscles it has been affected (French, 1938) . In view of the immense number of such injections that have been given, particularly to men, it remains a remote possibility. No helpful information was obtained in this investigation, except that one or more injections of uncertain composition had been given at some period to the majority of the 15 patients. In the absence of more knowledge further speculation appears unprofitable. 
SUMMARY

